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In the title compound, C 19 H 16 C1FN 2 0 2 , the pyrazole ring 
makes dihedral angles of 5.15 (6) and 77.72 (6)°, with the 
fluorophenyl and chlorophenyl rings, respectively. 

Related literature 

For the pharmacological activity of pyrazole compounds, see: 
Ge et al. (2007). For the synthesis of the title compound, see: 
Li et al. (2011). For the structure of ethyl l-benzyl-3-(4- 
fluorophenyl)-l//-pyrazole-5-carboxylate, see: Han et al. 
(2011). For applications of nitrogen-containing heterocyclic 
compounds, see: Ge et al. (2009, 2011). 
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Experimental 

Crystal data 

C 19 H 16 C1FN 2 0 2 
M, = 358.79 
Triclinic, PI 
a = 8.267 (4) A 
b = 10.375 (5) A 
c = 11.368 (5) A 
a = 109.128 (7)° 
P = 93.269 (7)° 



Data collection 

Bruker SMART APEX CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
7mi„ = 0.949, r maI = 0.974 

Refinement 

R[F 2 > 2a(F 2 )] = 0.042 

wR(F 2 ) = 0.117 

S = 1.05 

3091 reflections 



Y = 104.842 (7)° 

V = 879.8 (7) A 3 
Z = 2 

Mo Ka radiation 
li = 0.24 mnT 1 
T = 298 K 

0.22 x 0.14 x 0.11 mm 



4589 measured reflections 
3091 independent reflections 
2570 reflections with / > 1a(I) 
R in , = 0.017 



227 parameters 

H-atom parameters constrained 
A/w = 0.20 e A~ 3 
Ap mi „ = -0.32 e A~ 3 



Data collection: SMART (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 

This study was supported by the Natural Science Founda- 
tion of Shandong Province (Y2007C135). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FY2010). 
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Ethyl l-(4-chlorobenzyl)-3-(4-fluorophenyl)-l//-pyrazole-5-carboxylate 



Y. Q. Ge, J. M. Zhang, G. L. Wang, H. Xu and B. Shi 



Comment 



Synthesis of nitrogen-containing heterocyclic compounds has been a subject of great interest due to their applications in the 
agrochemical and pharmaceutical fields (Ge et al, 2009, 2011). Some pyrazole derivatives which belong to this category 
have been of interest for their biological activities. Considerable effort has been devoted to the development of novel pyrazole 
compounds. We report here the crystal structure of the title compound, (I) (Fig. 1) 



A mixture of ethyl 3-(4-fluorophenyl)-l//-pyrazole-5-carboxylate (0.02 mol), l-chloro-4-(chloromethyl)benzene (0.0024 
mol) and potassium carbonate (0.02 mol) in acetonitrile (100 ml) was heated to reflux for 3 h. The solvent was removed 
under reduced pressure and the product was isolated by column chromatography on silica gel (yield 88%). Crystals of (I) 
suitable for X-ray diffraction were obtained by allowing a refluxed solution of the product in ethyl acetate to cool slowly 
to room temperature and allowing the solvent to evaporate for 1 d. 



All H atoms were placed in geometrically calculated positions and refined using a riding model with C — H = 0.97 A (for 
CH2 groups) and 0.96 A (for CH3 groups), their isotropic displacement parameters were set to 1.2 times (1.5 times for CH3 
groups) the equivalent displacement parameter of their parent atoms. 



Experimental 



Refinement 



Figures 




Fig. 1 . The molecular structure of (I), showing displacement ellipsoids drawn at the 50% 
probability level. 



Ethyl 1 -(4-chlorobenzyl)-3-(4-fluorophenyl)-1 H-pyrazole-5-carboxylate 



Crystal data 

Ci 9 Hi 6 ClFN 2 02 
M,- = 358.79 



F(000) = 372 

D x = 1.354 MgnT 3 

Mo Ka radiation, X = 0.71073 A 



Z=2 



Triclinic, PI 
Hall symbol: -P 1 
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a = 8.267 (4) A 


Cell parameters from 2637 reflections 


b= 10.375 (5) A 


9 = 2.3-28.0° 


c= 11.368 (5) A 


H = 0.24 mnT 1 


<x= 109.128 (7)° 


T=298K 


(3 = 93.269 (7)° 


Block, colourless 


y= 104.842 (7)° 


0.22 x 0.14 x 0.11 mm 


V= 879.8 (7) A 3 





Data collection 



Bruker SMART APEX CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

<p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 

r min = 0.949, T max = 0.974 

4589 measured reflections 



309 1 independent reflections 

2570 reflections with / > 2a(7) 
^=0.017 

Gmax ~~ 25.1°, 0 m in ~~ 2.2° 

h = -9^9 

k = -l^\2 
? = -13— »13 



Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.042 

wR(F 2 ) = 0.117 

S= 1.05 

3091 reflections 

227 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F 0 2 ) + (0.05 78/ 5 ) 2 + 0.1997P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap max = 0.20eA- 3 

Ap min = -0.32eA" 3 

Extinction correction: SHELXL, 

Fc*=kFc[l+0.001xFcV/sin(29)]" 1/4 

Extinction coefficient: 0.377 (15) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 

Refinement. Refinement of F against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > ^(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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